
Reliability Assessment of 
Li-ion Battery Single Cells 

under Grid Services

Daiwon Choi, N. Shamim, A.J. Crawford,

V.V. Viswanathan, E. Thomsen, Q. Huang,

M. Gross, D.M. Reed, V.L. Sprenkle

DOE-OE Peer Review

Sept. 29~Oct. 1, 2020



ÇProject Overview 

ÇOld test update (1st batch)

ÇNew test setup & update (2nd batch) 

ÇFuture plan (3rd batch)

ÇSummary

OUTLINE
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ÇDevelop testing schedules based on standard protocols for industry 

specific reliability.

ÇPerformance comparison of various commercial Li-ion battery 

chemistries and formats. 

ÇBattery performance data processing and analyses.

ÇCorrelate single cell performance to module with BMS.

ÇSupport degradation model, state-of-health and prediction.

PROJECT OBJECTIVES
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Practical Data 

Scientific Data

Chemistry 

Comparison

Degradation Study

Lifecycle 

Prediction

BMS Control

State-of-health 

Monitoring

Field Use-Case 

Data

Materials Single Cell Modules < 100kW Deployed ESS

PROJECT OVERVIEW
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OLD TEST UPDATE

Ç Test started in 2018, 540 days of cycles within 2.66 years period.
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ÇContinue old test for end-of-life study and characterize degraded cells.

ÇBased on previous experience, new test was designed using more 
advanced setup and schedule program to ensure highest accuracy. 

ÇDSOC or DOD of each service with <1% accuracy.

ÇStart and end of test occur at same time on all cells (with time limit on 
each steps). 

ÇPower service signals are used instead of current signals.

ÇCell temperature is measured on all cells.

NEW TEST SETUP
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NEW TEST SCHEDULES

Ç Variables

�‡Time : 24h grid cycle (1day)
�‡State-of-Charge (SOC) : 30, 50, 70%
�‡Depth of Discharge (DOD or DSOC) : 20, 40, 60%
�‡Power (C-rate): Max. 0.25, 0.5 & 1 
�‡Temperature : 25oC 
�‡Number of cells: 3~4
�‡Schedules

BL : Baseline : aging FR : Frequency Regulation 
PS : Peak Shaving        EV : Electric Vehicle 


